The diagnosis was based on lumbar MR imaging in 7 of 8 cases. In 1 case, MR imaging could not be performed due to the presence of a prosthetic heart valve, and the diagnosis was based on CT instead. After diagnosis, surgical intervention was performed immediately in all cases. A microsurgical approach was used as the preferred surgical procedure, and the sequestered disc fragment was removed after minimal hemilaminotomy and flavectomy. Discectomy was not performed. Moderate epidural bleeding (approximately 100 ml) occurred in all 8 patients as the sequestered fragment was removed, and the bleeding was controlled with bipolar cauterization and standard absorbable bleeding control materials. After removal of the fragment, the pressure on the dural sac decreased. No spinal instruments were used. Postoperatively, 7 patients had CES, and 2 had foot drop.
Illustrative Cases

Case 1
This 43-year-old woman presented with a 6-month history of low-back pain that responded only partially to medical treatment. She was admitted with significantly increased low-back pain of 3-day duration, accompanied by paresthesia and weakness in the legs and urinary retention. The pain was not responsive to analgesic medication. A sequestered disc fragment compressing the dural sac was seen at the L4-5 level in the radiological examination (Fig. 1) . The patient's preoperative VAS scores for leg and back pain were both 7. An emergency surgical intervention was performed, and sequestered posteriorly migrated disc material was seen after mini-hemilaminotomy and flavectomy. The dural sac and nerve root were observed to be free of compression after sequestrectomy, and no discectomy was performed. The patient's lowerextremity weakness and urinary retention improved during the 1st 3 months after surgery. Her postoperative VAS scores were 2 for leg pain and 3 for back pain.
Case 2
This 72-year-old man was admitted with bilateral leg pain and urinary incontinence of 1-day duration. He had diabetes, had undergone placement of a prosthetic heart valve, and had a 10-year history of intermittent low-back pain. Because MR imaging could not be performed, the patient was examined by means of CT. The scan showed a posteriorly sequestered disc fragment at the L3-4 level (Fig. 2) . Preoperative VAS leg and back pain scores were both 8. The patient underwent an L-3 minihemilaminotomy and flavectomy on an emergency basis, and the posteriorly migrated disc fragment was removed. A venous hemorrhage occurring after sequestrectomy was controlled by standard methods. The motor, sensory, and urological findings improved during the 1st 3 months after surgery; the postoperative VAS back pain score was 3 and the leg pain score was 2.
Case 3
This 42-year-old man with a 3-year history of intermittent low-back pain was admitted with complaints of perianal hypesthesia, urinary incontinence, and weakness of the lower extremities that had started 10 days before. An MR imaging study revealed a tumor-like mass filling almost the entire spinal canal at the L3-4 level ( Fig. 3A and B). Peripheral contrast enhancement was observed in the sagittal images obtained after Gd administration (Fig.  3C) . The patient's preoperative VAS scores for back and leg pain were both 7. The patient underwent L-3 hemilaminotomy and flavectomy. The sequestered disc fragment was seen intraoperatively. The fragment was extirpated and verified to be disc material by pathological examination. The patient's leg pain improved in the early postoperative period. Lumbar pain was still present in the 12th postoperative month, and the patient's VAS pain scores were 2 for leg pain and 6 for back pain.
Results
The patients in this case series were followed up for a mean duration of 28.5 months. The results as assessed by the Odom criteria were excellent in 3 cases (37.5%), good in 3 cases (37.5%), fair in 1 case (12.5%), and poor in 1 case (12.5%). Generally, prognosis was better in patients with partial CES findings, who underwent surgery in the 1st 3 days after the onset of symptoms. All of the findings of the 8 cases are summarized in Table 2 .
In the 7 cases with CES, 4 had prominent and 3 had partial CES. Of the 4 patients with prominent CES, 1 had excellent results, 2 had good results, and 1 had a fair result, according to the Odom criteria. Two of the 3 patients with partial CES had excellent results, and 1 had a good result. Urological assessments were performed in all patients with urinary incontinence in the early postoperative period. Seven of 8 patients had urinary incontinence in the preoperative period. Urinary incontinence improved in 6 (85.7%) of these 7 patients after surgery. In the patient with residual symptoms, bladder reconstruction and intermittent catheterization were performed. One patient with radiculopathy and a poor outcome according to the Odom criteria entered a physical therapy program for paresis.
The incidence of CES has been estimated to range from 1.2% to 6% in patients with disc protrusion. In the literature to date, 23 cases of PEM of sequestered disc fragments have been reported. 3, 4, 7, 10, [14] [15] [16] [17] [18] [19] Our study included 8 cases, bringing the total number of reported cases to 31. The overall age range for these 31 patients is 23-75 years (overall mean 49 years, for women 43 years, for men 51 years); 24 of the patients were men and 7 were women. In 18 (58.1%) of these 31 cases, PEM of sequestrated disc fragments caused CES. Sequestered disc fragments were found at L3-4 in 13 (41.9%) of the 31 patients and at L4-5 in 11 patients (35.5%) (Table 3) . 3, 4, 7, 10, [14] [15] [16] [17] [18] [19] 
Discussion
A sequestered disc fragment is seen in 28.6% of all cases of herniated discs. If a free fragment migrates pos- teriorly and compresses the dural sac, signs and symptoms occur promptly. 3 Lombardi 9 defined the first case of PEM of a sequestered disc fragment in 1973.
The rare occurrence of this condition may be explained by the structural characteristics of this region. There are anatomical barriers to posterior migration of the sequestered disc fragment. Apart from the posterior longitudinal ligament, Schellikger has defined the sagittal midline septum, which is called "septum posticum." The "lateral membrane" defined by Fick, on the lateral aspect of the spinal canal, also acts as a barrier. In addition, the epidural fat tissue, the epidural venous plexus, and the nerve root itself prevent posterior migration. 6, 7, 13, 19 In 13 (41.9%) of the 31 PEM cases, fragments were at the L3-4 level. More frequent occurrence of posterior migration at L3-4 may be due to the difference from other levels in the anatomical relationship between disc space and nerve root. The L3-4 level is the only one at which the disc space is actually in the horizontal plane, and the anatomical relationship between the nerve root and disc space may result in a decrease in the barrier role of the nerve root at this level.
The diagnosis of a posteriorly migrated disc fragment may be difficult because of its similarity in radiological appearance to other common epidural lesions. Thus, infections, tumors, degenerative diseases, traumas, and iatrogenic pathologies at the same anatomical location should also be considered. The sequestered disc generally causes an inflammatory reaction and neovascularization in its periphery. The first choice for evaluating for cauda equina compression is MR imaging. 2, 6, 7, 19 Contrast enhancement around the lesion may create confusion in the differential diagnosis. 1, 13 Facet joint synovial cysts, cystic neurinomas, neoplasias, abscesses, and hematomas should also be considered. 7, 19 The disc fragment is generally hypointense on T1-weighted scans and hyperintense in 80% of cases on T2-weighted scans. A definite radiological diagnosis of posterior migration is generally not possible, even in cases in which the material is thought to be a disc fragment. Although modern imaging techniques facilitate diagnosis of disc herniation, it may not be possible to detect posterior migration radiologically. Definitive diagnosis of posterior migration of a sequestered disc fragment is only made after seeing the disc material after flavectomy, during surgery.
Qureshi and Sell 12 and Olivero et al., 11 in their CES series of 33 and 32 cases, respectively, reported that the timing of the surgery and the improvement of the CES symptoms are not related. However, in our cases, after 2 years of follow-up, we observed that both the period between the symptom onset and surgery and the presence of CES were major factors affecting postoperative improvement. On the other hand, it should be noted that our cases were solely posteriorly migrated disc cases. Although the majority of these patients had CES, patients with CES but without PEM were not included in this study. The limited number of patients in our study does not permit a statistical analysis of the relationship between outcome of CES and timing of surgery in cases with PEM. Also, cases involving discs with posterior migration constitute a special group among cases of herniated discs in terms of the patients' clinical symptoms, surgical approach, and results. Future studies will contribute to the literature on the causes, diagnosis, treatment options, and results of this special group.
Fragmentectomy was performed after minimal hemilaminotomy and flavectomy in all the patients. Multisegmental or wide laminectomy and discectomy were not performed in any of the patients. To avoid severe CES or radiculopathies, early surgery should be the first choice of therapy in patients with posteriorly migrated disc fragments.
Conclusions
Posterior migration of a sequestered disc fragment is a rare condition. Similarity of clinical and radiological findings with other cases of space-occupying lesions make diagnosis more difficult. Most of the patients were older than middle aged, and L3-4 was the level most frequently affected. Extirpation of the sequestered disc after minimal hemilaminotomy was sufficient, and discectomy was not required. Prognosis was better in cases that received surgical treatment during the 1st 3 days of symptom onset and in patients with partial CES findings.
